Magnetoencephalography (MEG) has revolutionized neuroscience, offering a tool with unprecedented spatial and temporal resolution. Today, MEG has clinical uses in detecting and localizing pathological activity in patients with brain tumors or intractable epilepsy [1] .
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Despite the wide clinical applications, the nature of MEG signals at local level is still not well understood [2] . In this context, there is evident crucial interest in developing a new generation of devices for local magnetic recording for an in vitro system. Several recent studies have implied that MagnetoResistive (MR) technologies can detect a biological magnetic field at local scale [3, 4] (i.e., brain slice, muscle in vitro). However, to date, no attempts have been carried out for neurons in culture due to the long-term biocompatibility required.
In this work, we will present a platform based on MR sensors array, namely magnetic tunneling junctions (MTJs) to detect the activity of neurons in culture from a magnetic point of view. We will show the biocompatibility of our devices and the preservation of the physical properties of the sensors. Murine embryonic hippocampal neurons were grown on top of the MR sensors array. We achieve a lifetime of the on-chip neuronal networks of longer than 20 days. Neurite growth was studied during development with immunostaining analysis.
In conclusion, we achieved the biocompatibility conditions of a MR platform suitable for studying the magnetic field generated by the activity of in vitro neuronal networks.
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